TN THE CLAIMS ; 

A Flash EEprom system comprising: 

crtie or more integrated circuit chips each 
having an aVray of Flash EEprom cells partitioned into 
a plurality\of sectors, each sector addressable for 
erase such \that all cells therein are erasable 
simultaneously 

means\for selecting a plurality of sectors 
among the one oV more chips for erase operation; and 

means fbr simultaneously performing the erase 
operation on onl A the plurality of selected sectors. 

: 2. A/. FTfi^h EEprom system as in : cJ aim JL, 
including |(vi, 

read or write opfer^tions on chips which have been 
enabled by a chip select signal, therein the erase 
operation is performed on chips without regard to the 
chip select signal. \ 

3. A Flash EEprom system as in claim 1, 
wherein the erase operation may be performed on the 
plurality of sector selected fox- erase operation T while 
read write or other operations may be performed on any 
•other; device not selected f dr erase operation. 

4. The Flash EEprom Wstem according to claim 
1, further comprising: \ 

means for individually removing any one or 
combination of sectors from the\plurality of selected 
sectors, such that said removed Vectors are prevented 
from further erase during the era^e operation. 



• 
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fe. The Flash EEprom system according to claim 
1 , furthe A comprising : 

mekns for simultaneously deselecting all 

sectors . \ 

6, Trie Flash EEprom system according to claim 
1, wherein the Selecting means further comprises: 

individual register associated with each sector 
for holding a staVus to indicate whether the sector is 
selected or not. \ 

;7. The Flash EEprom system according to claim 
6 y , therein "the . siMkt^neously erasing ..means is 
responsive -to the stMis in each of the individual 
registers, such that/ cWLy the selected sectors are 
included in the erasing. \ 

8. The Flash EEprom system according to claim 
6, wherein any one or combination of the individual 
registers indicating a selected status are individually 
resettable to an un-selected status. 

9. The nash EEprom system according to claim 
6, .wherein all the individual registers axe 
simultaneously xesettable to a status indicating the 
associated sectors as not selected. \ 

10. A system for correcting errors from 
defective cells within an array of Flash EEprom cells, 
comprising: \ 

substitute cells; \ 
means for substituting one or We of the 
defective cells with a corresponding Vumber of 
substitute cells. \ 
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A system for correcting errors from 
defective Wlls within an array of Flash EEprom cells as 
in claim lo\wherein the substituting means also applies 
automatically^ to new defective cells as soon as they are 
detected. \ 

12. A \ system for correcting errors from 
defective cells wjkthin an array of Flash EEprom cells as 
in claim 10 , sard array being partitioned into a 
plurality of Flash Erasable sectors such that all cells 
within each .sector are erasable at once, wherein the 
substitute cells are iiL\thp same sector as the defective 
cells. PvT 

.13. A system \ for correcting errors from 
defective ceils within an atray of Flash EEprom cells as 
in claim 11, further comprising a defect map for storing 
defect pointers which link the addresses of the 
defective cells to that of the\ corresponding substitute 
cells. \ 

14. A system for correcting j : t bad- data : in 
-defective cells within an array of ^lash EEprom cells as 
in claim. 13; wherein the defect mapv for said: defective 
cells are ^Located in the same sector\as said defective 
cells. \ 
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A system for correcting errors from 
defective cVl_ls within an array of Flash EEprom cells 
as in claim V 10 , said array being partitioned into a 
plurality of Flash erasable sectors such that all cells 
10 within each sebtor are erasable at once, wherein the 
substitute cellsv are in the same sector as the defective 
cells when the number of defective cells in the sector 
does not exceed \ a predetermined number, and the 
substitute cells s^re in a different sector when the 
15 number is exceeded. 



- 16. A : sysl 
defective, cells withiH 
as in claim, 15, where: 
entirety by a 
exceeded. 



substitute 



for correcting errors from 
n y array of Flash EEprom cells 
id sector is replaced dn its 
sector when said number is 



17. A system for \ correcting errors from 
defective cells within an arraVof Flash EEprom cells as 
in claim 15 wherein the substituting means also applies 
automatically new defective cel\s as soon as they are 
detected . 



18. A system for correcting errors from 
defective cells within an array of Flash EEprom cells as 
in claim 17, including the use of apror correction 
codes . 
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Ite. A system for correcting bad data in 
defective dells within an array of Flash EEprom cells , 
comprising: 

substitute cells for storing good data intended 
for the defective cells; 

means \f or substituting the bad data in one or 
more of the defective cells with the good data in the 
corresponding substitute cells when the defective cells 
are accessed. 



20. A sVstem for correcting bad dato m 
defective cells with iui an array of Flash EEprom cells as 
in clairi 19, further aomprising means for automatically 
saving the good data M+nt ended to be written -to the 
defective cells to th^M^a?responding substitute cells, 
thereby perserving the ^ltegrity of the good data. 



21. A system fdr correcting bad data in 
defective cells within an array of Flash EEprom cells as 
in claim 20 wherein the substituting means also applies 
automatically to new def ectivd^cells as soon as they aire 
detected. 



22. A system for correcting t>ad data in 
defective cells within an array ofvFlash EEprom cells as 
in claim 20, said array being \partitioned into a 
plurality of Flash erasable sectors\such that all cells 
within each sector are erasable at\once, and data is 
stored therein, wherein the substitu*oi_ng means applies 
after the data including the bad data h$s been accessed. 
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2^. A system for correcting bad data in 
defective cVlls within an array of Flash EEprom cells as 
in claim 20y said array being partitioned into a 
plurality of Itlash erasable sectors such that all cells 
within each sActor are erasable at once, wherein the 
substitute cellss are in the same sector as the defective 
cells. \ 

24. A system for correcting bad data in 
defective cells wittiin an array of Flash EEprom cells as 
in claim 20, further comprising a defect map for storing 
defect pointers whidh link the addresses of the 
defective cells to thatS/fl^the corresponding substitute 
cells. |r\\\ 

25. A system Vor correcting bad data in 
defective cells within an aWay of Flash EEprom cells as 
in claim 24 , wherein the defect map for said defective 
cells are located in the saiA sector as said defective 
cells. \ 

26. A system for correcting bad data ±n 
defective cells within an array oV Flash EEprom cells as 
in claim 19, said array being\ partitioned Into a 
plurality of Flash erasable sectors, such that all cells 
within each sector are erasable aty once, wherein the 
substitute cells are in the same sector as the defective 
cells when the number of defective c^Lls in the sector 
does not exceed a predetermined number, and the 
substitute cells are in a different sector when the 
number is exceeded. \ 
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2y. A system for correcting bad data in 
defective dtells within an array of Flash EEprom cells as 
in claim 2 a, wherein said sector is replaced in its 
entirety by\a substitute sector when said number is 
exceeded • \ 

28 • A system for correcting bad data in 
defective cells yithin an array of Flash EEprom cells as 
in claim 26, wherfein the substituting means also applies 
automatically to newly occurring defective cells. 

29 . .. A. system for correcting bad data in 
-defective cells within an array of Flash JEEproiu cells as 
in claim 28 , including use of error correction codes. 

30- An improved feystem for writing data files 
into a Flash EEprom mdmory^ comprising: 

a cache mejsfory Vor temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able to undergo significantly more write/erase 
cycles than the Flash EEproA memory; 

means responsive to V system write to the Flash 
EEprom memory for writing data files into the cache 
:■; memory, instead of the Flash EEprom memory; 

means for identif ying\ each data file in the 

cache memory; \ 

means for determining the time since each data 
file was last written; and \ 

means for first moving data file having the 
longest time since last written from\the cache memory to 
the Flash EEprom memory when additional space for new 
data files is required in the cachA memory, thereby 
substantially reducing the number of Actual -writes and 
associated stress to the Flash EEprom irtemory. 



^lU The improved system as in claim 30, 

further comprising: 

a \>ackup non-volatile memory for downloading 
the data f ilW in the cache memory thereto; and 

meani responsive to an impending power loss for 
down loading tke data files in the cache memory to the 
backup memory, Vhereby saving the data files from the 
possibly volatile* cache memory. 

32. Thev, improved system as in claim 30 f 
wherein .t^e .backupjWemo^ is part of the Flash EEprom 

: memory . y\y 

33. The /iTtto^oved system as in claim 30 r 
wherein the cache memory has a significantly faster 
access time than that ofv the Plash EEprom memory- 

34. The improved system as in claim 30, 
including a controller cirduit chip for controlling the 
operations of the Flash KEprom memory, wherein the 
improved system is part of thte controller circuit chip^ 

3L5.. The ; . improved system as in claim 30, 
including a: microprocessor systiem and random -access 
memory, wherein the improved system is implemented by 
software in the microprocessor systtem with random access 
memory. \ 
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ye. An improved system for writing data files 
into a Flash EEprom memory comprising: 

a fcache memory for temporarily storing data 
files intended for the Flash EEprom memory , said cache 
memory able tb undergo significantly more write/erase 
cycles than th& Flash EEprom memory; 

means responsive to a system write to the Flash 
EEprom memory for writing data files into the cache 
memory instead oA the Flash EEprom memory; 

a tag meiapry for storing the identity o£ data 
files and. the time teach data file was last written ; and 
... means for \first moving data file having the 
:longest\time since written from the cache memoxy'to 

the Flash EEprom meiaSrV/ when additional space for new 
data files is requi|re&* in the cache memory, thereby 
substantially reducing Vhe number of actual writes and 
associated stress to thA Flash EEprom memory. 

37. The improved system as in claim 3 6 , 
further comprising: \ 

a backup non-volatile memory for downloading 
the data files in the cache memory thereto; and 

means responsive to an^ impending power loss -for 
down . loading. the data files in \fche cache memory to the 
backup memory f thereby saving tne data files from the 
possibly volatile cache memory. \ 

38. The improved system as in claim 36, 
wherein the backup memory is part af the Flash EEprom 
memory. \ 

39. The improved system ks in claim 36, 
wherein the cache memory has a significantly faster 
access time than that of the Flash EEprdm memory. 
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4\). The improved system as in claim 3 6 , 
including a\controller circuit chip for controlling the 
operations of the Flash EEprom memory, wherein the 
improved system is part of the controller circuit chip. 



41. Vrhe improved system as in claim 36, 
including a microprocessor system and random access 
memory, wherein tthe improved system is implemented by 
software in the microprocessor system with random access 
memory. 

\ A 

42. An; iiop^veclysystem for writing data files 
into a Flash EEprom m|teory comprising: 

a cache memory I for temporarily storing data 
files intended for the Wash EEprom memory, said cache 



memory able to undergo 
cycles than the Flash EEp 
means responsive 
EEprom memory for writing 
Flash EEprom memory or 



significantly more write/erase 
memory ; 

a system write to the Flash 
data file either into the 
ad into the cache memory, 



inst< 



said responsive means writinm to the "Flash EEprom when 
the. a previous copy of said dats^i file is not present in 
the cache memory , and writing to the cache memory when 
a previous copy of said data f\le is present in the 
cache memory; and 

means for first moving dVta files having the 
longest times since last written from the cache memory 
to the Flash EEprom memory when additional space for new 
data files is required in the cache memory, thereby 
substantially reducing the number of actual writes and 
associated stress to the Flash EEprom memory. 
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The improved system as in claim 42, 

further comprising: 

a backup non-volatile memory for downloading 
the data fil\s in the cache memory thereto; and 

mean\ responsive to an impending power loss for 
down loading the data files in the cache memory to the 
backup memory, Vhereby saving the data files from the 
possibly volatil^ cache memory. 



44. The\ 
wherein :the vv backup/ 
memory. 



ttproved system as in cla±m 42, 
aory is part of the Flash EEprom 



' 45 .*<:The improved system for writing data files 
into a Flash EEprom Memory according to claim 42, 
wherein said responsive rieans . for writing includes atag 
memory for storing the identity of data files and the 
time each data file was l^st written, and wherein said 
responsive means writing td\. the Flash EEprom when said 
data file is not tagged in the tag memory, and writing 
to the cache memory when said\^ata file is tagged, in the 
tag memory. 
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46. An improved system for writing data files 
into a Flash EEprom memory comprising: 

a cWche memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able tcX undergo significantly more write/erase 
cycles than theV Flash EEprom memory; 

means responsive to a system write to the Flash 
EEprom memory for\ writing a data file either into the 
Flash EEprom memorV or instead into the cache memory, 
said responsive means writing to -the Flash EEprom when 
said data file is last written after the predetermined 
period of time, and writing to the cache memory when 
said data '.file ; is. . lasA written within a predetermined 
period of -time; and \ A 

means for f irstVpwving data files having the 
longest times since last/written from -the cache memory 
to the Flash EEprom memory when additional space for new 
data files is required inVthe cache memory, thereby 
substantially reducing the number of actual writes and 
associated stress to the Flask EEprom memory. 

47. The improved system as in claim 46, 
wherein the cache memory has av significantly faster 
accessiime. than that of the Flash EEprom memory. 

48. The improved system, as in claim 46, 
including a controller circuit chip for controlling the 
operations of the Flash EEprom memWy, wherein the 
improved system is part of the controller circuit chip. 

49. The improved system as \ in claim 46, 
including a microprocessor system and random access 
memory, wherein the improved system is implemented by 
software in the microprocessor system with random access 
memory . \ 



# 
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50u An improved system for writing data files 
into a Flask EEprom memory comprising: 

a tiache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able to undergo significantly more write/erase 
cycles than the Flash EEprom memory; 

a tag\memory for storing the identity of data 
files and the time each data file was last written; 

means responsive to a system write to the Flash 
EEprom memory for writing a data file either into the 
Flash EEprom memory or instead into the cache memory , 
^said responsive means writing to the Flash EEprom when 
the data: f lie vis; not identified in the tag memory r and 
writing to the : cache Vmemory when the data file is 
identified in the tajftririemory; and 

means for moving first the data files having 
the longest times JsiAce last written from the cache 
memory to the Flash EEp&rom memory when additional space 
for new data files is \required in the cache memory, 
thereby substantially reducing the number of actual 
writes and associated stress to the Flash EEprom memory, 

51. The improved system as in claim 50 f 
further comprising: \ 

a backup non-volatile memory for downloading 
the data files in the cache itfemory thereto; and 

means responsive to an impending power loss for 
down loading the data files in\ the cache memory to the 
backup memory, thereby saving the data files from the 
possibly volatile cache memory. \ 

52. The improved sysAem as in claim 50, 
wherein the backup memory is part\of the Flash EEprom 
memory . \ 



513. The improved system as in claim 50 , 
wherein thfe cache memory has a significantly faster 
access timeNthan that of the Flash EEprom memory. 



54. \The improved system as in claim 50 , 
including a controller circuit chip for controlling the 
operations of the \ Flash EEprom memory, wherein the 
improved system isK^trt of the controller circuit chip. 



55. : 3he improved system as in claim 50, 
including a ? microprocessor -system and random access 
memory; wherein.) the improved system is implemented by 
software^ in the;.microproce^sor system with random access 
memory . 
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56. A memory card adapted to plug into a 
computer system in a manner to communicate with a system 
bus and a\ standard power supply, comprising the 
following mounted thereon: 

a plurality of EEprom integrated circuit chips, 
each of said cnips including: 

aVlarge number of individually addressable 
storages cells organized into a plurality of 
sectors \ each sector containing a plurality of 
said storage cells, 

a plmr^Lity of spare storage cells within 
r any of S8L ^\ sectors, 
■>;v- . ..means responsive to signals: on said system bus 
for erasing all cells un one or more designated sectors 
without erasing cells In others of said sectors, 

means responsive to signals on said system bus 
for reading the state oA addressed storage cells, 

means responsive to signals on said system bus 
for programming addressed storage cells to a 
predetermined state, and \ 

means responsive ta an unsuccessful attempt to 
either program or erase a storage cell within one of 
said sectors for substituting \pne of said spare storage 
if cells', therefore .while maiiit^ining operation of the 
■v ^remaining- xrells of said sector A 
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9tf. The memory card according to claim 56 
which additionally comprises a cache memory mounted on 
said card, and wherein said programming means includes 
means for initially programming said cache memory rather 
than said EEprom memory, said reading means includes 
means for initially determining whether the cache memory 
contains data tip be read, and said programming means 
additionally includes means responsive to said cache 
memory becoming full for writing its oldest unused block 
of data into said\EEprom memory / thereby to make room 
for new. data, In, saiel cache . memory. 

v ..'«":■ 5B... The mesflpry card as in claim 56, vh^xein 
each of said chips furthiar includes a plurality of spare 
sectors, and wherein /lls^d substituting means also 
substitutes one of saifl\^pare sectors for one of said 
sectors when a predeteijfmined number of cells in said one 
of said sector become defective, 

59. The memory card as in claim 58, including 
means for performing erroA correction using error 
correction codes. \ 

60. The memory card as Vn claim 56, including 
a controller and an interface connected to the system 
bus, said controller being adaptedVto be responsive to 
commands intended for a standard Magnetic disk drive 
storage system connectable to the\ computer system, 
thereby emulating said disk drive system. 
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61. \ The memory card as in claim 56 , in which 
various operating voltages are required for various 
operations of \the EEprom chips , including means for 
generating theXvarious operating voltages from the 
standard power supply. 

62. A storuAfe system incorporating therein the 
memory card of claiijM56, comprising: 

a control^rAfor controlling the operation of 

the EEprom chips; | \ - 

means for generating voltages for the operation 

of - the EEprom chips ; \ 

means for error; porrection in the operation of 
the storage .system; and \ 

means for interfacing the storage system to a 
computer system. \ 



